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(57) A method of and apparatus for spectrophoto- 
metrically analysing a tablet by NIR transmission meas- 
urements includes a tablet holder 1 having a recess 5 
within which a tablet 20 is located. A probe 40 is applied 
to the tablet 20 to direct an Nl R beam 45 to and through 
the tablet for sensing at a detector 32 from which meas- 
urements characteristics of the tablet are analysed. The 
recess 5 accommodates the tablet 20 as a close, pos- 
sibly complementary fit. The tablet is clamped in the re- 
cess 5 by a spring loaded rod 8 to ensure that the tablet 
is located and retained at a predetermined position in 


the recess 5 relative to an aperture 7 through which the 
transmitted beam is directed to the detector 32. Prefer- 
ably the tablet 20 is subjected to clamping forces applied 
by two spring loaded clamping rods disposed substan- 
tially perpendicularly relative to each other in the tablet 
holder. The effect of clamping the tablet in the tablet 
holder permits reproducible analysis measurements to 
be achieved from which may be determined the accept- 
ability or othenvlse of the characteristics of tablets as 
manufactured commercially- The invention also pro- 
vides for the structure of a tablet holder. 
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Description 

TECHNICAL FIELD & BACKGROUND ART 

[0001] Tine present invention relates to spectropho- 
metric analysis and is particularly concerned with a 
method of, and apparatus for, such analysis of a tablet 
(primarily material of the tablet) by measurements of a 
beam of electromagnetic ra di^lpn (usually near infra- 
red) transmitted through the tablet. 
[0002] Spectrophotometric analysis is a well known 
facility for providing quantitative and qualitative meas- 
urements or assessments of organic and biological sub- 
stances and nr^terials, especially pharmaceutical nna- 
terials. In the pharmaceutical industry it is necessary to 
analyse tablets randomly selected from a production 
batch to ensure that the characteristics of the tablets fall 
within tolerances of a particular specification; this par- 
ticularly concems the identity of the constituents, con- 
tent uniformity, potency, hardness and thickness of the 
tablets. The identity, content uniformity and potency of 
tablet material are of especial importance and a well 
known and popular technique for assessing these char- 
acteristics is by spectrophotometric analysis of reflect- 
ance measurements which result from a beam of near 
infrared (NIR) radiation applied to the material of the tab- 
let. Typical near infrared spectrophotometers suitable 
for providing reference spectra are sold under the Trade 
Marks COMPSCAN by The Gardner Neotech Division 
of Pacific Scientific and MODEL 6500 (together with a 
Rapid Content analyser) by Foss Electric. It is recog- 
nised however that analysis of a tablet per se by near 
infrared (NIR) reflectance measurements has the disad- 
vantage that rt is not possible to clearly distinguish be- 
tween different tablet types or tablets with varying po- 
tency (drug content) or hardness. This is because only 
the surface of the tablet is scanned. Therefore only a 
small part of the tablet sample is analysed and this may 
not be representative of the whole tablet. For example, 
reflectance measurements from a typical pharmaceuti- 
cal tablet will result from near surface regions of the tab- 
let (which are likely to correspond with a penetration 
depth for the NIR beam in the order of 0,5 millimetres) 
and clearly this will not provide a reliable indication of 
the overall structure or characteristics of a tablet whose 
thickness is considerably in excess of 0.5 millimetres. It 
has not been possible therefore to rely on NIR reflect- 
ance measurements of pharmaceutical tablets to as- 
sess whether or not a production batch of those tablets 
is acceptable for marketing. Because of these problems 
it is conventional practice to analyse the material of a 
tablet by destructive testing. This may include reducing 
the tablet to powder and subjecting it to analysis, includ- 
ing that by NIR reflectance measurements. Such anal- 
ysis has been found to provide a greater order of accu- 
racy and reliability when effected on a nnaterial in pow- 
der form as compared with that derived from the material 
when in tablet form. 


[0003] Because of the necessity to ensure that the 
characteristics of the material of a pharmac utical tablet 
meet a predetermined specification, the procedure for 
analysing tablets at frequent intervals during or folbwing 

s production of a batch of tablets adds considerably to the 
production cycle time, that is the time it takes to nrmnu- 
facture a tablet from its basic ingredients to when the 
tablet is packaged ready for nnarketing. It is not unusual, 
and indeed may be typk:al, for an actual manufacturing 

10 cycle time of a pharmaceutical tablet to be in the order 
of five to seven times longer than a theoretically deter- 
mined manufacturing cycle time. Bearing in mind that it 
is not unusual for the theoretical nnanufacturing cycle 
time to be from five to twenty five days, it will be appre- 
ciated that the differential between the theoretical and 
actual cycle times adds considerably to the manufactur- 
ing costs, principally in the costs of administering and 
storing the pharmaceutical product. An appreciable part 
of the administration costs results from delays in ana- 

20 lysing the characteristics of a tablet to ensure that it at- 
tains a predetermined specification and as a conse- 
quence a batch of tablets manufactured and ready for 
marketing may be held up for several days awaiting ac- 
ceptable analysis reports before they can actually be re- 

25 leased to the nnarket. 

[0004] In an attempt to overcome the disadvantages 
of the above described tablet analysis techniques it has 
been proposed to provide a rapid non-destructive qual- 
ity assessment of tablets using spectrophotometric 

30 analysis of a tablet by transmisskxi measurements re- 
sulting from a beam of electromagnetic radiation (usu- 
ally near infrared) passing through the tablet. By this 
technique the full thickness of the tablet is analysed giv- 
ing a spectrum which is representative of the whole tab- 

3S let and this should make it possible to achieve a quick 
release of tablets during production with the aim of re- 
ducing the actual manufacturing cycle time. An example 
of a spectrophotometer utilising near infrared transmis- 
sion through a tablet is an analyser sold under the Trade 

40 Mark INTACT by Foss Electric. This tablet analyser has 
a tablet holder in the form of a plate-like body in which 
a recess is provided, such recess being intended to ac- 
commodate a tablet for analysis. In a bottom face of the 
recess is located an aperture through which NIR radia- 

45 tion transmitted through the tablet is directed to a detec- 
tor of the spectrophotometer. The detector is responsive 
to the transmitted radiation and provides measurements 
for analysing characteristics of a tablet that is located in 
the recess. The tablet is a close fit in the recess to overlie 

50 the aperture whilst the tip of a fibre optic probe (through 
which the NIR beam is provided) is moved onto the tab- 
let to direct the NIR beam through it. A typk:al phamna- 
ceutical tablet will have a relatively dense structure and 
good reflectance characteristics and research has indi- 
es cated that only (approximately) 0.5% of the Intensity of 
the NIR beam that is applied to the tablet will be trans- 
mitted through the tablet to the detectors. As a conse- 
quence a through tablet analyser has to be extremely 
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sensitive to respond to the NIR radiation to which its de- 
tectors ar subject d tor analysis purposes; because of 
this sensitivity our research has indicated that with 
known methods and apparatus the repeated analysis of 
a tablet is inconsistent or not reproducible. As a result 
the analysis of a particular pharmaceutical tablet could 
not be relied upon to determine whether or not the char- 
acteristics required of that tablet had been met to permit 
a batch of the tablets to be released to the market or for 
manufacture of the tablets In that batch to continue. By 
way of example, Figure A of the accompanying Illustra- 
tive drawings shows the spectra acquired of a typical 
pharmaceutical tablet in the tablet analyser as afore- 
mentbned in which the ordinate shows a level of ab- 
sorbence and the abscissa the wavelength. The several 
graphs were detemnined from repeated analysis of the 
same tablet which was renrraved from the analyser and 
replaced to be scanned and subjected to analysis on ten 
successive occasions. For each of the ten scannings the 
orientation of the tablet in the recess was maintained 
constant. This was considered to be Important as It Is 
usual for tablets to be embossed or otherwise nnarked 
on one side face with a trade name or other Identification 
and on the other side face with a score line (abng which 
the tablet may easily be broken) so that changing the 
orientation of the tablet to present a different side face 
to the source of NIR radiation could unreasonably have 
altered the conditk^ns under which the analysis was ef- 
fected. It will be seen that the graphs indicate a wide 
variation in the absorbence levels that were determined 
for a particular wavelength. Accordingly if It is known that 
a particular pharmaceutical compound to be acceptable 
In the tablet has to provide absorbence within a prede- 
termined range for a given wavelength and this range 
of absorbence Is less than that exhibited by the ex- 
tremes of the graphs derived from the analysis results, 
It would be Inappropriate to rely on the analysis in de- 
ciding whether or not the constitution of the tablet Is ac- 
ceptable. There is therefore a need for both a method 
of, and an apparatus for, spectrophotometric analysis of 
the characteristics of a tablet from measurements of a 
beam of electronr^gnetic radiation transmitted through 
the tablet whereby the analysis is sufficiently accurate 
and reproducible so that it can be relied upon for deter- 
mining the acceptability or otherwise of tablets as man- 
ufactured and thereby provkJe a rapid and non-destruc- 
tive quality assessment to enable the quick release of 
tablets during productbn with the aim of reducing the 
manufacturing cycle time. It Is an object of the present 
invention to provide a method and apparatus for spec- 
trophotometric analysis which lends itself towards sat- 
isfying the aforementk)ned need. 

STATEMENTS OF INVENTION & ADVANTAGES 

[0005] According to the present invention there is pro- 
vided a method of spectropholometrrcally analysing 
characteristKs of a tablet by transmission measure- 


ments from a beam of electromagnetic radiation applied 
to and passing through the tablet whrch comprises lo- 
cating the tablet in a recess to overlie an aperture 
through which aperture radiation from the beam trans- 

5 mitted through the tablet is applied to a detector for anal- 
ysis measurements, characterised by applying to the 
tablet a clamping force in a direction substantially per- 
pendicular relative to the direction in which the beam is 
applied to the tablet and which clamping force serves to 

10 secure the tablet at a predetermined position within and 
relative to the recess. 

[0006] Further according to the present invention 
there is provided spectrophotometric apparatus for 
analysis of characteristics of a tablet by transmissbn 

IS rneasurements from a beam of electromagnetic radia- 
tion applied to and passing through the tablet which 
comprises a recess for accommodating a tablet during 
the analysis, saki recess having a bottom face in whk;h 
is located an aperture through which radiation transmit- 

20 ted through the tablet is directed, and a detector respon- 
sive to sakJ transmitted radiation for analysing charac- 
teristics of the tablet, and in which clamping means is 
provided for securing a tablet In the recess by applying 
a clamping force to the tablet in a direction substantially 

25 perpendicular relative to the direction in which the beam 
Is applied to the tablet to displace the tablet relative to 
the recess to a predetermined position In the recess and 
to secure the tablet at said predetermined position in the 
recess. 

30 [0007] Still further according to the present invention 
there is provided a spectrophotometric analysis tablet 
hokJer comprising a body, a recess in the body for ac- 
commodating a tablet, said recess having a bottom face 
in which is kx:ated an aperture through which radiation 

3S transmitted through the tablet is to be applied to a de- 
tector for analysing characterlstk^ of the tablet and in 
which clamping means is carried by the body for secur- 
ing a tablet In the recess by applying a clamping force 
to the tablet to displace the tablet relative to the recess 

^ to a predetermined positbn in the recess and to secure 
the tablet at said predetermined position in the recess. 
[0008] With known tablet spectrophotometric analys- 
ers utilising transmission measurements it is usual for 
the recess to be formed so that its periphery corre- 

45 spends to the periphery of the tablet which is to be sub- 
jected to analysis and for the tablet to be received as a 
close substantially complementary fit within the recess. 
Such a fit between the recess and tablet serves to locate 
the tablet over the aperture and also to alleviate stray 

50 Nl R radiation from reflecting around the tablet (between 
the tablet and the recess) to enter the aperture other 
than by transmission through the tablet. However whilst 
the tablet may be a close fit between its periphery and 
a complementary peripheral wall of the recess, some 

55 clearance will necessarily be provided between the tab- 
let and the recess to facilitate tablet interchange. Bear- 
ing in mind the sensitivity of the apparatus as previously 
discussed for NIR transmission systems, our research 
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£s indicated that this clearance, small though it is, is-^ 
nevertheless sufficient to permit small variations in the 1 
positioning of the tablet within the recess and these/ 
small variations (which may, for xample, b caused by 
vibrations or by general positioning of the tablet in the , 
recess) are sufficient to cause the unacceptable varia- 
] tions in the reproducibility of the analysis spectra as dis- 
\^ cussed above with reference to Figure A. By applying a 
^ clamping force to the tablet in accordance with the 
present invention so that the tablet will be secured within 
the recess at a constant position (to which it is displaced, 
and secured by the clamping force), the tolerance or 
clearance provided between the periphery of the tablet 
and the peripheral wall of the recess is effectively taken 
up. It can thus be ensured that the tablet (or successive 
similar tablets which are subjected to analysis) will be 
biased and located at substantially the same position 
relative to the aperture to provide substantially repro- 
ducible analysis results. 

[0009] As aforementioned, it will be usual for tablets 
to be provided with embossing and/or score lines so 
when similar tablets from a batch of tablets are subject- 
ed to analysis it is Important to ensure that the tablets 
are similarly orientated within the recess. Usually the ar- 
ea of the aperture within the recess will be relatively 
small in comparison with the face of the tablet which 
overlies the aperture so that if the area of the tablet 
which overlies the aperture includes a score line or em- 
bossing, the profile presented by such embossing or 
^ score line can have a considerable effect upon the ra- 
diation which is transmitted through the tablet for anal- 
ysis purposes. With this in mind a small displacement 
of the tablet (with consequential small displacement of 
the embossing or score line) relative to the recess (as 
may be caused by fitting the tablet to the recess or by 
vibration as the tablet holder is fitted to the spectropho- 
tometric apparatus) can result in the unacceptable in- 
consistent analysis measurements previously dis- 
cussed; the clamping force applied to the tablet in ac- 
cordance with the present invention will again alleviate 
this problem by ensuring that the tablet is secured rela- 
tive to the recess with the embossing or score line at a 
constant position relative to direction in which the beam 
is applied to the tablet. The aforementioned "predeter- 
mined position" can thus be considered as that position 
in the recess to which each tablet of a batch of identical 
tablets will be displaced by the clamping force irrespec- 
tive of the initial positioning of the tablets in the recess 
and which predetermined position will be the same for 
all of the tablets in the batch when the tablets are simi- 
larly orientated in the recess. Conveniently the clamping 
force is applied by one or more spring loaded members 
such as plates carried by the body of a tablet holder. The 
spring loaded member may be provided with a lever for 
convenience of manually displacing the member 
against its biasing to facilitate location and removal of 
the tablet from the recess. The spring loaded member 
or other clamping means may be profiled to co-operate 
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in substantially complementary manner with the part of 
the tablet surfac with which it engages. 
[001 0] As previously mentioned, it Is preferred that the 
r cess has a peripheral shape which is substantially 
complementary to the peripheral shape of the tablet so 
that the tablet is received as a close fit within the recess. 
Consequently the recess will usually be formed for a 
particular shape and size of tablet which is intended to 
be manufactured commercially. Typical tablets will have 
a round, polygonal (usually hexagonal or rectangular), 
trapezoidal, triangular, oval or star peripheral shape. 
[0011] Because of the sensitivity of spectrophotome- 
ters used to provide spectra derived by transmission 
through tablets it is desirable that the tablet when fitted 
to the recess seals the aperture to the extent that all of 
the electromagnetic radiation which passes through the 
aperture for analysis purposes is derived by transmis- 
sion through the tablet. However, it is realised that in 
practice it will be extremely unlikely for a tablet to be 
fitted to the recess to form a perfect seal with the pe- 
riphery of the aperture, particularly when the tablet has 
been subjected to its clamping force. Nevertheless, it is 
desirable that the recess is in the form of a seating for 
the tablet, which seating accommodates the tablet to al- 
leviate the passage of NIR or other radiation over the 
surface of the tablet between the tablet and the recess 
(i.e. stray radiation) to enter the aperture otherwise than 
by transmission through the tablet. This is particularly 
so when the face of the tablet which opposes a bottom 
face of the recess is embossed or scored. Preferably 
therefore the recess is formed with a bottom face which 
presents a substantially complementary profile to a face 
of the tablet which is received in the recess for that face 
of the tablet to co-operate with the bottom face of the 
recess in substantially complementary fashion. Thus 
where the tablet has a flat face, the bottom of the recess 
may be flat for the two faces to abut in substantially face- 
to-face manner and minimise stray light which enters the 
aperture otherwise than by transmission through the 
tablet. Similarly where the tablet has a part spherical or 
a part cylindrical face, the recess may be formed with a 
concave profile of substantially complementary shape. 
It will be appreciated however that such complementary 
relationship between the bottom face of the recess and 
an opposing face of the tablet is not essential; for exam- 
ple, where the tablet has a part spherical face the recess 
may have a flat bottom face with a circular aperture 
therein so that the part spherical face of the tablet sits 
in the aperture to form a light or radiation seal about the 
periphery of the aperture. Whilst an efficient radiation 
seal is preferred to minimise stray radiation being ap- 
plied through the aperture to the detector other than by 
transmission through the tablet, it will be appreciated 
that such stray radiation as may be applied to the de- 
tectors will substantially be the same'for all of the tablets 
in a batch because each of the tablets when similarly 
orientated in the recess will be displaced to and secured 
in substantially the same position by the clamping force 
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to which it Is subjected. 

[0012] In acktrtion to subjecting the tablet to a clamp- 
ing force by clamping means carried by the tablet holder 
so that th tablet is biased to a predetermined position 
in a direction perpendicular relative to the direction in s 
which the radiation beam is applied to the tablet, the tab- 
let may be subjected to pressure applied in the direction 
of the radiation beam to bias the tablet against the bot- 
tom face of the recess. Such pressure on the tablet is 
conveniently effected by abutting the tablet with the tip io 
of a probe from which the electromagnetic radiation em- 
anates (contact between the probe and tablet being de- 
sirable to alleviate stray radiation passing over the pe- 
riphery of the tablet to enter the aperture other than by 
transmission through the table). is 
[0013] As previously implied, it is preferred that the 
recess within which the tablet is accommodated is pro- 
vided in a tablet holder which is readily removable from 
and inserted into the spectrophotometer for conven- 
ience of changing tablets. Such a tablet holder, which 20 
will usually be in the form of a metal plate, when fitted 
to the apparatus preferably locates its aperture and 
therefore the recess at a predetermined and constant 
position relative to the detector to ensure that there are 
no variations in positioning between the aperture/recess 25 
and the detector (which variations could adversely affect 
the reproducibility of analysis measurement. Usually the 
tablet holder plate will be spring biased or othenAfise se- 
cured to be urged automatically into and maintained at 
its predetermined position within the apparatus. 30 
[0014] Following from the method and apparatus of 
the present invention, we have determined that it is pos- 
sible to provide spectra derived from transmission 
through tablets which are consistent and readily repro- 
ducible and from which characteristics of the tablet may 35 
be measured and derived with sufficient accuracy to de- 
termine whether the tablet has been nr^anufactured in 
accordance with a predetermined specification. The in- 
vention thus provides the considerable advantage, for 
example, that manufacture of a particular batch of tab- 40 
lets (from which the tablet analysed was randomly se- 
lected) may continue or that the batch may be directed 
immediately following manufacture to packaging with- 
out the customary delay in effecting quality assessment 
as has hitherto been the case. This quality assessment 45 
by use of the method and apparatus of the invention has 
been found acceptable for the identification of tablets of 
various products. Including the ability to distinguish be- 
tween different dose weights of the same products; to 
distinguish between tablets with varying hardness and so 
provide a quantitative measurement for hardness; to de- 
termine the content uniformity of tablets in a batch; to 
distinguish between individual tablets of varying poten- 
cy and to provide reliable quantitative assay for the tab- 
lets and to produce a qualitative test by which tablets ss 
can be checked for correct thickness during productbn. 
By way of comparison. Figure B of the accompanying 
illustrative drawings shows a graph with a similar ordi- 


nate and abscissa to that of Figure A and which is de- 
rived from the same tablet as that which was subjected 
to analysis for the measurements shown in Figure A. 
The graph shown in Figure B results from the tabi t be- 
ing subjected to ten scannings in an identical manner to 
the ten scannings which are utilised for the Figure A 
graphs but in Figure B the scannings were carried out 
in accordance with the method and with the apparatus 
of the present invention. It will immediately be apparent 
that the graphs of all of the scannings in Figure B coin- 
cide to provide a single line graph from which charac- 
teristics of the tablet may be determined with an accu- 
racy acceptable for pharmaceutical manufacturing pur- 
poses. 

DRAWINGS 

[0015] One embodiment of a method and apparatus 
for the spectrophotometric analysis of characteristics of 
a tablet by measurements of NIR transmission through 
the tablet will now be described, by way of example only, 
with reference to the accompanying illustrative draw- 
ings, in which:- 

Figure 1 is a plan view of a tablet holder constructed 
in accordance with the present invention; 
Figure 2 diagrammatically illustrates a side eleva- 
tion, in part section, of spectrophotometric appara- 
tus constructed in accordance with the present in- 
vention and which includes the tablet holder of Fig- 
ure 1 , the tablet holder being shown in sectk>n on 
the line I Ml of Figure 1; 

Figure 3 is a nnodified form of tablet holder suitable 
for a different shape of tablet from that shown in Fig- 
ure 1; 

Figure 4 is a section of the tablet hoWer in Figure 3 
taken on the line IV - IV; 

Figures 5A, 5B and 5C respectively illustrate plan 
views of differently shaped tablets in complementa- 
ry shaped recesses of tablet holders and the appli- 
cation of clamping forces to the tablets, and 
Figure 6 Illustrates a clamping member profiled to 
co-operate in complementary manner with a tablet. 

DETAILED DESCRIPTION OF DRAWINGS 

[0016] The tablet holder 1 shown in Figure 1 is pre- 
dominantly formed from a rectangular piece of alumini- 
um plate which provides a body 2 in a side face of which 
is machined a cylindrical socket 3. Located in a bottom 
face 4 of the socket 3 is a cylindrical recess 5 that is 
concentric with the cylindrical socket 3. Located in a flat 
bottom face 6 of the recess 5 is an aperture 7 that is 
concentric with the socket 3 and opens through to the 
opposite face of the body 2. 

[001 7] Located in the plane of the body 1 and project- 
ing radially into the recess 5 is a rod 8 which is slidable 
longitudinally in a track 9 in the body to be displaceable 
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radially inwardly and outwardly of the recess 5 (see Fig- 
ure 2). The rod 8 is biased by a spring 10 relative to the 
body 2 to b urged into the recess 5. A lever 11 projects 
from the rod 8 and is pr sented for manually displacing 
the rod 8 against its spring loading to withdraw the rod 
from the recess 5. Also located in the plane of the body 
2 and projecting into the recess 5 is a second rod 12 
which is slidable longitudinally in a track 13 in the body 
to be displaceable inwardly and outwardly of the recess 
5 in a direction substantially perpendicular to the direc- 
tion of displacement of the rod 8. The rod 12 is biased 
by a spring 1 4 relative to the body 2 to be urged into the 
recess 5 similarly to the biasing of the rod 8. Also the 
rod 12 is provided with a lever 15 which facilitates its 
manual displacement against the spring biasing out of 
the recess 5. The holder 1 is intended to accommodate 
a tablet 20 (Figure 2) which is of circular profile with op- 
posed part spherical convex faces 21 . The circular re- 
cess 5 is machined so that its diameter is slightly greater 
than the diameter of the tablet 20 so that with the rods 
8 and 1 2 withdrawn against their biasing springs 10 and 
14 clear of the recess 5, the tablet 20 can be located in 
the recess 5 (as shown in Figure 2) with slight clearance 
between the circular periphery of the tablet and the cy- 
lindrical wall of the recess 5. With the tablet 20 accom- 
modated in the recess 5, the rods 8 and 12 are released 
and biased by the springs 10 and 14 to act as clamps 
on the periphery of the tablet 20 which cause the tablet 
to be displaced and secured against the cylindrical wall 
of the recess 5. The clamping forces provided by the 
spring loaded rods 8 and 14 consequently displace the 
tablet 20 to a very small anoount but sufficient to take up 
part of the clearance that may initially have been pro- 
vided between the tablet and the cylindrical wall of the 
recess 5 to ensure that the tablet is displaced and se- 
cured at a predetermined position relative to and over- 
lying the aperture 7. This position in which the tablet 20 
is secured will be the same for all kJentical tablets 20 as 
may be selected for analysis from a batch of tablets as 
manufactured. It will be seen from Figure 2 that in its 
clamped condition a part spherical face 21 of the tablet 

20 is substantially concentric with the circular aperture 
7 and sits in the aperture 7 to abut the periphery of that 
aperture and provide a reasonable closure to the pas- 
sage of stray near infrared radiation to enter the aperture 

21 by passing between the surface of the tablet and the 
periphery of the aperture 7. 

[0018] The tablet holder 1 accommodating the 
clamped tablet 20 is now fitted to a spectrophotometer 
to analyse characteristics of the tablet (or of the material 
of the tablet) by measurements from a beam of near in- 
frared radiation transmitted through the tablet. Conven- 
iently the spectophotometer will be considered as that 
sold under the Trade Mark INTACT for a tablet analyser 
of Foss Electric. The tablet analyser has a substantially 
flat bed 30 on which the body 2 of the tablet holder 1 is 
slidably received in face-to-face contact and displaced 
to a predetermined position in which the aperture 7 over- 


lies a port 31 of the analyser. Sited within the port 3 is a 
detector 32 from which spectra measurement signals 
are derived in known manner. To ensure that the tablet 
holder is accurately located at its predetermined posi- 

5 tion over the detector 32, the body 2 is slidably displace- 
able between an upstanding wall 33 on the bed 30 and 
a plate or similar component 34. The plate 34 is spring 
loaded at 35 relative to the flat bed 30 to bias the holder 
1 against the wall 33 until that holder abuts a stop (not 

10 shown) at its predetermined position on the bed 30. It 
will be noted that the body 2 is provided with a chamfer 
2A which senses as a convenient lead-in face to facilitate 
initial location of the tablet holder between the wall 33 
and the spring loaded plate 34 and with a knob 2B for 

IS convenience of manoeuvring the holder on the bed 30. 
When at its predetermined position on the flat bed 30, 
the cylindrical socket 3 of the tablet holder is concentric 
with a cylindrical probe 40 of the tablet analyser. The 
probe 40 is longitudinally displaceable in the direction 

20 of its axis for its tip 41 to enter the socket 3 within which 
it is received as a close sliding fit. The probe 40 houses 
a fibre bundle 42 through which near infrared (NIR) ra- 
diation is transmitted from the source thereof to direct a 
beam 45 longitudinally/axial ly through a circular port 43 

^5 in the probe tip. The port 43 is concentric with the aper- 
ture 7 and has an area less than 90% of the area of the 
tablet face 21 . The NIR beam 45 is directed through the 
port 43 to the tablet 20 whilst an NIR beam 46 conse- 
quently transmitted through the tablet 20 is applied to 

30 the detector 32 to provide measurements from which 
characteristics of the tablet material or structure are an- 
alysed. It will be seen from Figure 2 that the NIR beam 
45 is directed to the face of the tablet 20 in a direction 
which is substantially perpendicular to the plane in 

35 which the clamping force components provided by the 
spring loaded rods 8 and 12 are applied to the periphery 
of the tablet 20. 

[0019] The probe 40 is displaceable longitudinally of 
its axis to enter the socket 3 and during such displace- 

^ ment the tip 41 preferably abuts the tablet 20 to apply 
pressure to the tablet and urge it onto the bottom face 
6 of the recess 5. This may further secure the tablet in 
its predetermined position in the holder 1 and also im- 
prove the light seal effected by abutment of the tablet 

45 with the bottom face 6 of the recess 5. The probe 40 
usually will be spring toaded to alleviate undue pressure 
being applied to the tablet 20 to ensure that the integrity 
of the tablet is maintained. The probe 40 can be with- 
drawn from the tablet holder and the tablet holder with- 

50 drawn from the tablet analyser so that the tablet 20 can 
be replaced by a further sample tablet selected from a 
batch of tablets; characteristics of the tablets or their ma- 
terial/pharnDaceutical structure can thus be analysed to 
determine the acceptability of the batch of tablets for 

55 marketing purposes as previously discussed. Because 
each tablet 20 is securely clamped in a predetermined 
position in the tablet holder 1 and the tablet holder 1 is 
securely clamped at a predetermined positbn in the tab- 
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let analyser on the bed 30 relative to the detector 32, It 
may be ensured that all similarly shaped and sized tab- 
lets of a particular batch will be presented for spectro- 
photometric analysis under the same conditions. In the 
event that one or more of the tablet faces 21 carries em- s 
bossing or score lines it will be appreciated that the tab- 
lets selected from a particular batch must be located in 
the tablet holder in the same orientation. 
[0020] As an indication of the efficiency with which 
analysis measurements may be reproduced by use of io 
the method and apparatus as above described with ref- 
erence to Figures 1 and 2, the analysis measurements 
for the coinciding graphs shown in Figure B of the ac^ 
company in g illustrative drawings resulted from use of 
that method and apparatus whilst the array of graphs is 
shown in Figure A of the accompanying illustrative draw- 
ings resulted from the same tablet being subjected to 
spectrophotometric analysis by a method and appara- 
tus similar to that shown in Figures 1 and 2 but with the 
spring loaded clamping rods 8 and 1 2 omitted (so that 20 
the tablet 20 could be located in the recess 5 at an infi- 
nite number of variable positions as permitted by the rel- 
atively small clearance provided between the periphery 
of the tablet and the wall of the recess 5). The measure- 
ments derived from the graphs of Figure A are not suf- 2S 
ficiently accurate to be relied on for assessing the ac- 
ceptability of the structure or composition of a pharma- 
ceutical tablet; however measurements from the graph 
of Figure B and certainly acceptable for nnanufacturing 
purposes. The method and apparatus of Figures 1 and 30 
2 may be used to advantage therefor to provide a rapid 
non -destructive quality assessment of tablets during 
production so reducing the manufacturing cycle time 
with considerable cost savings. 

[0021 ] The recess 5 of the tablet holder will usually be 3S 
machined or otherwise formed in the body 2 for accom- 
modating a particular and predetermined tablet so that ' 
several tablet holders may be available, each with a dif- 
ferent shape and size of recess 5 depending upon the 
respective tablets which are to be subjected to spectro- 40 
photometric analysis. The bottom face 6 of the recess 

5 may be profiled to correspond with the face 21 of the 
tablet so that when the tablet is accommodated in the 
recess 5 the face 21 of the tablet abuts the bottom face 

6 in substantially complementary fashion. This has been 45 
found to improve the light sealing characteristics be- 
tween the tablet and the recess 5 and also to assist in 
the retention of the tablet at the predetermined position 
when subjected to the clamping force. With this in mind 
Figures 3 and 4 show a modified form of tablet holder 50 
for an oval tablet 50 having opposed part cylindrical fac- 
es 51 where the recess 5 is elongated to correspond to 
the profile of the oval tablet and has its bottom face 6 A 

of part cylindrical concave profile to correspond to the 
profile of the surface 51 . Consequently when the tablet ss 
50 is accommodated in the recess 5 a face 51 of the 
tablet abuts the surface 6A in substantially complemen- 
tary manner to alleviate movement between the tablet 


and the holder and also to alleviate light leakage to the 
aperture 7 between the tablet and the surface 6 A. The 
modified holder 1 shown in Figures 3 and 4 is provided 
with a spring loaded clamping rod 12 similar to that of 
the embodiment in Figure 1 so that a clamping force is 
applied to the tablet 50 to displace that tablet to a pre- 
determined position at the end of its seating 6 A remote 
from the clamp 1 2. Because of the elongated structure 
of the tablet 50 and the close cooperation between the 
surface of the tablet and the surface 6 A, a single clamp 
12 may be adequate to secure the tablet at the prede- 
termined position relative to the body 2. If required how- 
ever the second spring loaded clamping rod 8 may be 
provided (as indicated by broken lines in Figure 3) in a 
similar manner to the arrangement of Figure 1 . 
[0022] Figures 5A, 5B and 5C illustrate examples by 
which differently shaped tablets (respectively a circular 
tablet 20, a rectangular tablet 60 and a lozenge shaped 
tablet 70) may be subjected to clamping forces in the 
tablet holders 1 to be displaced to respective predeter- 
mined positions in their respective complementary ^ 
shaped recesses 5, 65 and 75. In these Figures each 
tablet may initially be located in its respective recess 5,, 
65 and 75 at the posit bns of tab lets 20, 60 and 70 shown 
in ghost/dotted outline. For convenience of description, 
a clearance 90 provided between the periphery of each 
tablet and the periphery of the complementary shaped 
recess 5, 65 and 75 in which the respective tablet is re- 
ceived is shown greatly exaggerated. In practice the 
clearance 90 will be as small as conveniently possible 
to permit kx^ation of the tablet in the recess and removal 
of the tablet from the recess. The initial location of each 
tablet in its recess is capable of an infinitely variable 
number of possibilities within whatever clearance 90 is 
available. However by subjecting each tablet to the 
clamping force in the plane of the plate body 2, the tablet 
can be displaced relative to the recess in which it is re- 
ceived so that it closes part of the clearance 90 and firm- 
ly abuts the peripheral wall of the recess at a predeter- 
mined position in which it is temporarily maintained by 
the clamping force. In Figure 5 A the circular tablet 20 is 
subjected to two clamping forces Fl, F2, directed at 45" 
relative to each other and generally radially of the recess 
20 to displace the tablet 20 to and maintain it at its pre- 
determined position. In Figure 58 the rectangular tablet 
60 is subjected to two clamping forces F3, F4 directed 
at 90* relative to each other and generally parallel to 
respective side walls of the recess 65 so that in its pre- 
determined position an external comer 60A of the tablet 
60 mates with an intemal corner of the recess 65 with 
mutually perpendicular side faces of the tablet abutting 
side faces of the recess 65. The lozenge tablet 70 in 
Figure 5C is subjected to a single clamping force F5 
which is directed through co-inciding apices of the re- 
cess and the tablet so that the tablet is displaced for an 
extemal apex 70 A thereof to mate with an intemal apex 
of the recess 75 with side faces of the tablet (which ex- 
tend from the apex 70 A) abutting side faces of the re- 
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cess 75. 

[0023] Figur 6 shows a clamping member compris- 
ing the spring loaded rod B including a clamping plate 
100 carried on the rod 8. The plate 100 is intended to 
abut the tablet 20 (to effect its displacement to the pre- 
determined position) and is profiled in size and shape 
to engage in complementary relationship with the part 
of the tablet which it abuts. 


Claims 

1 . A method of spectrophotometrically analysing char- 
acteristics of a tablet by transmission measure- 
ments from a beam of electromagnetic radiatbn ap- 
plied to and passing through the tablet which com- 
prises locating the tablet in a recess to overlie an 
aperture through which aperture radiation from the 
beam transmitted through the tablet is applied to a 
detector for analysis measurements, characterised 
by applying to the tablet a clamping force in a direc- 
tion substantially perpendicular relative to the direc- 
tion in which the beam is applied to the tablet and 
which clamping force serves to secure the tablet at 
a predetermined position within and relative to the 
recess. 

2. A method as claimed in claim 1 which comprises 
securing the recess at a predetermined position rel- 
ative to the detector. 

3. A method as claimed in either claim 1 or claim 2 
which comprises applying to the tablet a clamping 
force derived from two clamping force components 
that are directed to the tablet substantially perpen- 
dicularly relative to each other 

4. A method as clainned in claim 3 in which the two 
clamping force components are located in a com- 
mon plane which plane is substantially perpendic- 
ular relative to the direction which the beam is ap- 
plied to the tablet. 

5. A method as claimed in any one of the preceding 
claims which comprises forming the recess with a 
peripheral shape that is substantially complemen- 
tary to the peripheral shape of the tablet for the tab- 
let to be closely received in the recess. 

6. A method as claimed in any one of the preceding 
claims which comprises forming the recess with a 
bottom face which presents a substantially comple- 
mentary profile to a face of the tablet which is to be 
received in the recess for that face of the tablet to 
co-operate with the bottom face of the recess in 
substantially complementary fashion. 

7. A method as claimed in any one of the preceding 


claims which comprises applying pressure to the 
tablet in a direction corr spending to that in which 
the beam is applied to the tablet to urge the tablet 
against the or a bottom face of the recess. 

5 

8. A spectrophotometric apparatus for analysis of 
characteristics of a tablet by transmission measure- 
ments from a beam of electromagnetic radiation ap- 
plied to and passing through the tablet which com- 
10 prises a recess for accommodating a tablet during 
the analysis, said recess having a bottom face in 
which is located an aperture through which radia- 
tion transmitted through the tablet is directed, and 
a detector responsive to said transmitted radiation 
15 for analysing characteristics of the tablet, and in 
which clamping means is provided for securing a 
tablet in the recess by applying a clamping force to 
the tablet in a direction substantially perpendicular 
relative to the direction in which the beam is applied 
20 to the tablet to displace the tablet relative to the re- 
cess to a predetermined position in the recess and 
to secure the tablet at said predetermined position 
in the recess. 

25 9. Apparatus as claimed in claim 8 and comprising se- 
curing means for securing the aperture at a prede- 
termined position relative to the detector 

10. Apparatus as claimed in either claim 8 or claim 9 in 
30 which the clamping means comprises at least one 
spring loaded clamping member located at the pe- 
riphery of the recess for abutting the periphery of a 
tablet accommodated in the recess. 

35 11. Apparatus as claimed in claim 10 and comprising 
two said spring loaded clamping members disposed 
to direct two clamping force components on a tablet 
accommodated in the recess which clamping force 
components are directed substantially perpendicu- 
40 larly relative to each other. 

12. Apparatus as claimed in claim 11 in which the two 
clamping force components are in a plane which is 
substantially perpendicular relative to the direction 

45 in which the beam is applied to the tablet. 

13. Apparatus as claimed in any one of claims 8 to 12 
in which the bottom face of the recess is substan- 
tially flat. 

50 

14. Apparatus as claimed in any one of claims 8 to 12 
in which the bottom face of the recess is profiled to 
present a substantially concave surface within 
which a tablet is to be seated. 

55 

15. Apparatus as claimed in any one of claims 8 to 14 
in which the beam is directed longitudinally and is 
derived from a probe which probe is longitudinally 
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displaceable relative to the recess to be capable of 
abutting a tablet in the recess and applying pres- 
sure to the tablet to urge it against the bottom face 
of the recess. 

16. Apparatus as claimed in any one of claims 8 to 15 
in which the recess, aperture and clamping means 
are provided In a tablet holder, which holder is re- 
movable from the apparatus for convenience of lo- 
cating a tablet in and removing a tablet from the re- 
cess. 

17. Apparatus as claimed in claim 16 and comprising 
means for securing the tablet holder with its aper- 
ture at a predetermined position relative to the de- 
tector. 

18. Apparatus as claimed In claim 17 In which the se- 
curing means for the tablet holder comprises a 
spring loaded member by which the tablet holder is 
securely clamped at the predetermined position on 
a bed within which the detector is located. 

19. Apparatus as claimed in any one of claims 8 to 18 
in which the clamping means is profiled for co-op- 
erating with a tablet in the recess in substantially 
complementary manner with the part of the tablet 
with which it engages. 

20. A spectrophotometric analysis tablet holder conrv 
prising a body, a recess in the body for accommo- 
dating a tablet, said recess having a bottom face in 
which is located an aperture through which radia- 
tion transmitted through the tablet is to be applied 
to a detector for analysing characteristics of the tab- 
let and in which clamping means is carried by the 
body for securing a tablet in the recess by applying 
a clamping force to the tablet to displace the tablet 
relative to the recess to a predetermined position in 
the recess and to secure the tablet at said prede- 
termined position in the recess. 

21 . A holder as claimed in claim 20 in which the clamp- 
ing means comprises at least one clamping compo- 
nent which is spring loaded relative to the body for 
engaging the periphery of a tablet in the recess to 
apply the clamping force. 

22. A holder as claimed In claim 21 in which two said 
clamping components are provided which are 
spring loaded relative to the body, said components 
applying clamping force components to the periph- 
ery of the tablet which components are directed 
substantially perpendicularly relative to each other. 

23. A holder as claimed in any one of claims 20 to 22 
in which the body comprises a substantially flat 
plate with the recess opening into a side face there- 


of and the clamping means applies a clamping force 
to the tablet substantially In the plane of the plat 
body. 

5 24. A holder as claimed in any one of claims 20 to 23 
in which the clamping means is profiled for co-op- 
erating with a tablet in the recess in substantially 
complementary manner with the part of the tablet 
with which it engages. 
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